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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to the rejection of claims 10, 22 (now 
cancelled) using the reference to da Silveira (U.S. 7,248,656) which does not qualify as 
prior art have been considered but are moot in view of the new ground(s) of rejection. 



Drawings 

2. The drawings (Fig. 1 A, 1 B, 2A, 2B) were received on 6/20/08. These drawings 
are acceptable. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 7-9, 11,13, 19-21, 23, 44, 33-35, 41, 37-39 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Foschini et. al., (U.S. 6,888,809) in view of Kohno et 
al. (U.S. 7,110,468). 

With respect to claims 7-9, 13 Foschini et al., disclose: demultiplexing an input 
signal into a first plurality of demultiplexed signals (Fig. 1, see demux 101 outputs, 
column 3, lines 35-39); weighting and combining in the baseband domain, said first 
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plurality of demultiplexed signals prior to said upconverting (Fig. 1, see weights out of 
weight supplier 1 05, supplied to block 1 03-1 , and see adder 111-1 combining said 
weighted first plurality of demultiplexed signals, in the baseband domain (since 
upconversion takes place in blocks 1 17-n in a subsequent stage), column 3, lines 54- 
59, 66-67, column 4, lines 1-4); upconverting said first plurality of demultiplexed signals 
into a first plurality of upconverted signals (Fig. 1 , see blocks 1 17-n that generate a 
plurality of upconverted signals from the first plurality of demultiplexed signals, column 
4, lines 12-16). 

Foschini et al. do not expressly teach: dividing said first plurality of upconverted 
signals into a second plurality of divided signals; weighting said second plurality of 
divided signals so as to form a second plurality of weighted signals; combining ones of 
said second plurality of weighted signals in order to form a third plurality of combined 
signals and transmitting said third plurality of combined signals. 

In the same field of endeavor (transmission systems using multiple antennas), 
Kohno et al. disclose: dividing a plurality of upconverted signals into a plurality of 
divided signals (Fig. 4, details of block 1 30 of Fig. 2, signals S1 and S2 are each (split) 
divided into a plurality of n signals, and S1 and S2 correspond to up-converted signals 
see column 4, lines 41-43, 47-49 (modulation to carrier frequency of encoded data 
streams corresponds to upconverting to carrier frequencies); weighting said plurality of 
divided signals so as to form a plurality of weighted signals (Fig. 4, see weighting 
performed by weight w1(1)...w1(n) and w2(1)...w2(n) on the plurality of divided signals, 
column 5, lines 18-31); combining ones of said plurality of weighted signals in order to 
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form a plurality of combined signals (Fig. 4, function of adders 133-1 ...133-n, column 5, 
lines 32-45)) and transmitting said plurality of combined signal (Fig. 4, n antennas in 
block 140, column 5, lines 47-50). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the system of Foschini et al. based on the teachings of Kohno et 
al. so that error rates of decoded signals are reduced and reliability of the 
communications system is improved by maximum likelihood estimation (Kohno et al., 
column 6, lines 41-49). 

With respect to claim 1 1 , the system obtained by modifying Foschini et al. based 
on the teachings of Kohno et al. includes: wherein said second plurality of divided 
signals are RF signals and wherein said weighting and combining are performed within 
the RF domain (see the up-converted signals 117-1 ...11 7-n of Foschini et al. are split 
and weighted and combined as described by Kohno (the beamforming of Fig. 4 is also 
performed in the RF signal domain)). 

With respect to claim 12, Foschini et al. further teaches: wherein said plurality of 
demultiplexed signals are less than said third plurality of antennas (column 1 , lines 35- 
38, column 3 lines 36-46, less (Y) demultiplexed signals are used compared to N 
antennas). 
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Apparatus claims 19-21 , 23-24 are rejected based on a rationale similar to the one used 
to reject method claims 7-9, 11-12 above. 

With respect to claim 44, the system obtained by modifying Foschini et al. based 
on the teachings of Kohno et al. further includes: wherein values of said weighting 
elements are selected to maximize an output signal-to-noise ratio of a receiver disposed 
to receive said third plurality of combined signals (see Kohno et al. column 6, lines 40- 
50, and column 9, lines 56-61 , column 10, lines 14-25, where in addition to minimizing 
BER, SNR is increased (attempted to be maximized)) 

With respect to claim 33, Foschini et al. disclose: a demultiplexer disposed to 
demutliplex an input signal into a first plurality of demultiplexed signals (Fig. 1 , function 
of block 101, demux); an arrangement capable of weighting and combining, in the 
baseband domain, said first plurality of demultiplexed signals prior to the upconverter 
(function of arrangement comprising blocks 103-1 through 103-N, and weight supplier, 
see weighting and combining performed by multipliers 113 and adders 111-1 ... 111- 
N); an upconverter operative to upconvert said first plurality of demultiplexed signals 
into a first plurality of RF signals (Fig.1 , upconverter comprising up-converters 1 1 7-1 
through 117-N). 

Foschini et al. do not expressly teach: an RF processing network operative to 
perform weighting and combining operations in the RF domain upon said first plurality of 
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RF signals, thereby producing a second plurality of RF signals capable of being 
transmitted by an antenna structure. 

In the same field of endeavor (transmission systems using multiple antennas), 
Kohno et al. disclose: an RF processing network operative to perform weighting and 
combining operations in the RF domain upon a first plurality of RF signals (Fig. 4, 
processing network between S1, S2 and block 140, and signals S1 and S2 correspond 
to up-converted signals see column 4, lines 41-43, 47-49 (modulation to carrier 
frequency of encoded data streams corresponds to upconverting to carrier frequencies), 
column 5, lines 18-50, description of weighting and combining functions) thereby 
producing a second plurality of RF signals capable of being transmitted by an antenna 
structure (Fig. 4, outputs of adders correspond to the second plurality of RF signals, that 
are transmitted by antennas in block 140). 

At the time of the invention it would have been obvious to a person of ordinary 
skill in the art to modify the system of Foschini et al. based on the teachings of Kohno et 
al. so that error rates of decoded signals are reduced and reliability of the 
communications system is improved by maximum likelihood estimation (Kohno et al., 
column 6, lines 41-49). 

With respect to claim 34, the system of Foschini et al. as modified by Kohno et al. 
further includes: wherein said RF processing network includes an arrangement of 
dividing elements capable of dividing said first plurality of RF signals into a third plurality 
of divided RF signals (Fig. 4 of Kohno et al. where RF signals S1, S2 are each divided 
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by dividing elements (shown as splitting wires) into a third plurality of divided RF 
signals)). 

With respect to claim 35, the system of Foschini et al. as modified by Kohno et al. 
further includes: an arrangement of weighting elements capable of weighting said third 
plurality of divided EF signals so as to form a third plurality of weighted RF signals (Fig. 
4 multipliers 131-1 ...131-n, 132-1 ...132-n and corresponding supplied weights); a 
combiner arrangement for combining ones of said third plurality of weighted RF signals 
in order to form said second plurality of RF signals (Fig. 4 combiner arrangement 
comprises combiners 133-1 ...133-n, forming the second plurality of RF signals (the 
ones capable of being transmitted)). 

Claim 41 is rejected based on a rationale similar to the one used to reject claim 
44 above. 

Claims 37-39, 42 are rejected based on a rationale similar to the one used to 
reject claims 33-35, 41 above. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SOPHIA VLAHOS whose telephone number is 
(571)272-5507. The examiner can normally be reached on MTWRF 8:30-17:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammed Ghayour can be reached on 571 272 3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/SOPHIA VLAHOS/ 
Examiner, Art Unit 2611 
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/Mohammad H Ghayour/ 

Supervisory Patent Examiner, Art Unit 2611 



